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It is proveqd that; for 0 <« <2, the solution exists for all i in the
interval 0&t <owang that it can be obtained ag the solution of the Cauchy
preblem for g certain simgple differential equation of secona order. Fory w 2
the solutigp €xists only for 0&t<?, T 1/16a%6", por X>2 the solution
of the Cauchy problep becomes non-unique. This ambiguity ¢orresponds to

the ambiguity of the soluticn of 4 certain boundary value problep for an
ordinary different:al equation,

The behavior of the solutionsg is analogcus to the Tesults of Hopf for the
equation u 4 Uty = cu _ (Comm.Pure 4ppl.Math, 3. (1950)).

INSTITUTION; Petroleun Institute, Acad,Sci;, Noscow.
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11(0); 14(0) PHASE I BQOK EXPLOLTATION S0V, '1770

* Barenblatt, G.I.

Nekotoryye zadachl gidrodinamicheskoy teorii nestatsionarnoy fil'-
tratsii; avtoreferat dissertatsli, predstavlennoy na soilskaniye
ucherioy stepeni doktora flziko-matematlcheskikh nauk (Some
Problems Connected wlth the Hydrodynamic Theory of Nonstatlonary
Filtratlon; Abstract of a Dissertation Qffered for the Degree of
Doctor of Physical and Mathematical Scilences) Moscow, 1lzd-vo
AN SS3R, 1957. 1% p. 150 coples printed.

Sponsoring Agency: Akademiya nauk SSSR. Instiltut neftl

PURPOSE: The booklet 1s Intended for scilentists studylng hydre-
mechanlcal problems connected with the subterraneen ncnstationary
filtration of flulds and gaseous substances.

COVERAGE: In this booklet, which iz an abstract of the dissertation
presented by the author for a degree c¢f Doctor in Physical and
Mathematical Sciences, he discusses varlous problems ol sub-

Card 1/4
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Some Problems Connected with the Hydrodynamic (Cont.) SOV/17T70

terranean hydromechanics and offers thelr solutions. He states
that the theory of filtration was first developed 1n connectlon
with studles of subsurface water migration, a %heory still con-
sidered as one of the most importent in gubterrznean hycdromechenics.
Due to the increasingly growing demand for llquld and gaseous fuels,
an additional branch of subterranean hydromechanics, retroleun
hydromechanics, was developed in the Twentles and Thirtles. It
became the basls of a modern concept cf efficlent oll reservolr
exploitation, Problems of the hydromechanical theory ol non-
stationary filtration have been studled by a great number of
Soviet scilentists. The dissertation waz completed by the author
in 1956, It consists of four chapters. The first chapter 1s a
brief review of the baslc problems of gas filtratlon and pressure-
less filtration of subsurface waters. It is based primarily on
gas flltration, but in & few cases 1t hLas teen found nore con-
venient to base 1t on subsurface water {iltration. Troblems

of nonstationary filtration are discussed in terms of nonlinear
differential equations of a parabolic type. The first accurate
sclutlions of such problems were glven in the works of

Zh, Bussinesk, L.S. Leyberzon, M. Muskat, P.Ya, Polubarinova-
Kochina, and others. The second chapter of the dissertation
offers accurate solutions of problems of nenstatlonary filtration,
It contains a review of the study on the filtering motion of
unlformly propagated waves by an arbltrary correlation of the

Card 2/4
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Some Problems Connected With the Hydrodynamlec (Cont.) SOV/l??O

filtering gas density and pressure. The author alsc offers accu-
rate automodel solutions of nonstaticonary filtration problems.

To simplify his explanations, the author confires the dlssertation
to reviewing problems of 1sometric filtratlon of gas and pres-
sureless flltration of ground waters, analyzed approximately as
prescribed in the works of Zh. Bussinesk. Baslically, hls work
deals with automodel motions, the initilal pressure of which is not
identical to zero. The most important axlally-symmetrical problem,
corresponding to permanent initial pressure of gas in an endless
bed, is investigated. The analysis of calculatlions made proves
that in respect to the most important parameters of gas and en-
vironments, the solution of nonlinear problems accurately corre-
spond to solutions of linear problems in all flelds of motlons.
The third chapter of the dissertation is devoted to an approximate
solution of problems of uniform ncnstationary filtratlon of fluld
and gas in a porous formation. The author criticizes the attempts
to solve this problem on the buasis of a linear eguation of the
heat conductivity. He finds this method inacdequate and proposes
the application of the approximation methods of nonstatlonary

Card 3/4
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Some Problems Connected With the Hydrodynamic (Cont ) SOV/1770

filtration, He discusses the assoclation of the theory of :ipe
boundary formation to the theory of uniform nonsctationary Tiltra-
tlon, The fourth chapter contains an €Xposition of the general
problem ang Solutions of some Specific problems or nonstationary
filtration in an inelastic porous formation. 1In conclusion the
author indicates bapers in which résults of his study have bean
published, There are no other references .

TABLE OF CONTENTS ; None Gilven
AVAILABLE: Library of Congress (QC 151 .B28)
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24-11-11/31
oarenblatt, G,I, Borisov, Yu, P,, Kamenetskiy, S, G, and
Krylov, A, P, (Moscow)

On determining the paramcters of an oil bearing stratps
frou data of the pressure build-up in stopped wells.

(Ob opredelenii parametrov ncftenosnogo plassts po dannym
0 vosstanovlenii davleniya v ostanovlennykh skvazhinalkh)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh

Nauk, 1957, No,1ll, pp.84-91 (USSR)

ABSTRACT: In this baper a method is described of determiaing the

parameters of the stratum and the well from the initial
section of the bottom-hole pressure build-up characteristic,
The method is based on an accurate solution of the
respective inverse problems of the theory of the elastic
regime and involves calculation of the integrals of an
empirical function representing the pressure build-up
characteristic, The approximate calculation of the
integrals is effected much more accurately than the
approximate calculation of the derivatives and particularly
of the second derivatives of the enpirical function. The
method is applicable equally to gusher wells, compressor

Card 1/2 and pump operated wells, It is shown in the paper that a
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24-11-11/3]
Cn deternining the parameters of an oil bearing stratun from data

of the presscure build-up in stopred wells,

slight modification of the method permits determining the
parameters of the stratug from the data of the changes in
the flow rate and the pressure of the liquid at any
transient regime and not only from the data on the bottom-
hole pressure build-up characteristic in the stopped well
The method is also applicable to gas bearing strata,

The application of the method is illustrated by two
exanples, one relating to data derived from model tests
and another from a well with a flow rate prior to stopnage
of 115 tons Per day and a specific gravity of the oil

in the stratum of 0.825 exploited through a 6 inch dia,
column, a 2,5 inch dia, of the 1lifting tube with data

of the pressure build-up characteristic ags given in the
Table, p,91,

There are 3 figures, 1 table ang 17 references, 13 of which
are Slavic,

SUBMITTED: June 10, 1957,

ASSOCIATIONS: 0il Institute Ac.Sc, Ussr (Institut Nefti AW SSSR),
All Union Scientific 0il Research Institute (Vsesoyuznyy
Nauchno—Issledovatel'skiy Neftyanoy Institut)

AVATTABIR:: Library of Congress,
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AUTHOR: BARENBLATY, G.I1.,ZEL'DOVICE, fu.i. (Mosoo. 10o5-15/20

TITLE: On Solutions of »ipole Type in the Problem of the Lonsteady
Filtering of Gases in the Polytropic Regime (U reshenii tipa
dipolya v zadachakh nestatsionarney fil'trotsii raza pri poli-
tropicheskom rezhine)

PERIODICAL: Prikladnaya Mat. i MNekh.,1957,Vol.21,Iir 5,5».718-72C (UISR)

J

ABSTRACT: For the nensteady filtering of rpares in the polytropic regime
there holds for the pressure of the gas a differential cquetion
which, under certain indications on the initial distribution
of the pressure, is equivelent to an integral esuation. By this
integral equation the law of the conservation of the dipole is
expressed. If now, besides of the initial distribution of the
pressure at the time t = 0 , the pressure is still prescribed
at one point for all times, then from the integral eguation a
general integral relation can be derived which gives valuabdle
informations on the vressure distribution for arbitrary times.
That range can be determined where the pressure distribution
is disturbed, and the boundaries of this range can b2 explicit-
ly calculated. The obtained solution is of interest particu-
larly as an asymptotic representation of the pressure distri-
bution. An analogy of the given solution interesting for many

Card 1/2 cases can be obtained for the case of axial-synmetric pressure
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On Solutions of Dipole Type in the Problem of the llonsteady 50-5-13/20
Piltering of Gases in the Polytropic Regime

' distribution.
There are no figures, no tables, and 2 Jlavic references.

ASSOCIATION: TInstitut nefti AN SSSR (Petroleum Institute AS USSR)

SUBMITTED: August 20, 1957
AVATLABLE: Library of Congress
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AUTHOR: Barendblatt, G.I. and Zel'dovich, Ya.B.{lloscow) 40-21-4-17/18
TITLR: On the Stability of Flane Propazation (0b ustoycnivesti

rasprostraneniya plameni)

PLRIODICAL: Prikladnaya I'atematika i ilekhanika; 1057, 701 21, I'r €&,

D 56-85% {Uhan)

-

ABSTRACT: The determination of the stebility of flune propagzation Yol
nathematically to the investigation of the gtzbility of sta-
tionary solutions of the general kinetic reaction equntion of
diffusion and heat conduction. Such investizations we
carried out by different authors. Considering the one-diner -
sional flame propagation Rosen [Rer 11] obtained the resui
that instabilities of flame propagation are possible ana
gave approximation criteria for the stobility. The authors
show that Rosen's deductions arce based on incorrect supno-~
sitions, and that the problem of the stability of flaze T
pagation was incorrectly solved. Tn the vpresent p 4
stability of flame prepagzation is investigaied unde
suppositions and it is showvn, that in the $
always exists stability. This result is -
heat propagation of the fiame as woll as

Y
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Cn the Stability of Flame Propagation TCCE Py /
v du=21-0-77/10

s s .
haped flame prgpauatlonsn There are 2 firures and 12 refe.-
rences, 7 of which are Soviet, 4 American, and 1 '-"n'-l{;:\ "

ASSOCIATION: Institut nefti AN SSSR (Petroleun Tnstitute, AN (SSR)
SUBMITTED; Angust 1, 1957

AVAILABLE: Idbrary of Congress
1., Flame Propagation-Stability
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KHRISTIANOVICH, S.A.; ZHELTOV, Yu.P.; BARENBLATT, G.I.

Mechanism of hydraulic fracturing of formations. Neft.khoz,.
35 no.l:Uhe5y Ja 157, (MLRA 10:2)

(021 wells) (Petroleum engineering)
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SOV/2u-58-7-7/36

AUTHORS : Barenblatt, G. L., Maksimov, V. A, (Moscow)

pITIE: ~The Bffect of the Nonuniformity of 0il-Bearing Strata on the
Deternination of their Parameters with an Unsteady Flow of 0il
to the Well (O vliyanii neodnorodnostey na opredeleniye para-
netrov neftenosnogo plasta po dannyn nestatsionarnogo pritoka
zhidkosti k skvazhinam)

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, 1958, Nr 7, PP 49-55 (USSR)

ABSTRACT: The application of the Laplace transformation (Ref %) to

an unsteady oil flow to the well is considered for the case

of a nonuniform 0il-bearing stratum. The nonuniformity of
the stratum could be caused by contamination of its boundary
layers or by a geological fault at some distance from the well.
1t is assumed that several neighbouring wells show a constant
production of o0il during a sufficiently long period before the ]
observations, so that the distribution of pressure in the strat- §
um p, can be considered as constant. The thickness of strat-

um h 1is also taken as consbtant, The well for which the cal-
culations are carried out has a reduced radius T, and is

surrounded by a zone of the radius R with "kl and ¥y being

Card 1/6 the coefficients of porosibty and piezoconcmcwt;j.vi‘cy9 respectively
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The Bffect v. the Nonuniformity of 0Oil-Bearing gtrata on the Determin-
ation of ::..: Parameters with an Unsteady Flow of 0il to the Well

(k2 , Mo~ respective coefficients outside the surrounding

gzone). The calculation begins at the time t =0 which could
be the closing of the well when its discherge (volume) is Q -

The measuramentﬁapf the pressure and oil flow are carried out
at various intérvals of time, The pressure in stratum de ends
on bthe bLime, therefors it can be shown &8 & function (1.1) for
t =»0 (where. Ty @ = polar coordinates with the origin in

the centre of the well). The elastic conditions of the funct-
son u(r, t) can be shown as Eq (1.2) and the initial condi®-
jons and those at the boundary of the encircling zone = as

Eqs (1.3) and €L.4. 1.5). respectively. Also from Eq (1.1)

the formula (1,6) can {edefined, which describes the conditions
op the wall of the well ( pc(t) . pressuwre at v 5 Peo
initvial pressure). By differentiating Eq (1) in respect to

r the second equation,Eq (1,7), describing the conditions on

the wall is obtained, the left term of which is equal to the
fiow Q(t) ard the initial part of the right term - %o the

Card 2/6
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SOV/24-53-2.7/%6

The gffect coi the wonuniformity of Oil-Bearing Strata on the Determin-
ation of ¢iuir Parameters with an Unsteady Flow of 0il to the Well

Laplace transformation (3.7) and the Eq (3.2) takes the form
of Eq (2.1) while the Eqs (3.%3). (3.4) and (3.6) take the
forms of Eq (3,8). (3.9) and (3.10), respectively. The solut-
ion of Eq (2.1) takes the form of Eq (3.,11)which, when sub-
stituted into Eq (3.9) and (3.10). becomes Eq (3.12) written
alsc as Eq (3.13) or (3.14) or (3.15) when the ratio rc/ﬁ. is

equal to unity, The transiticn from Eq (3.14) to (3.15) as a
relation of ¢  and grxto (tottom of p 54) is shown in

Fig %, The results obtained by calculation were verified
from the experimental data. In general, it was established
that in the case of moderate contamination of the exploitation
zone, its porosity will be equal to that of the external zone
with a decrease of the radius of the well, In this case the
curve 9 L.t ) (Fig ) onters an asymptote, the inclination
of % .h zarriicomia %o the perosity of the external zone.
VWhen vne curve »:nds dowawards, this indicates a high degree
of sontaminarion. i.e. a large encircling zone. Similarly,
in the casze of a fault, a normal curve (Fig 3) shows its dis-
tant pesition but when the curve bends upwards, this indicates
Card 5/6 the preximity of a Zault. The author expresses gratitude to
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BARBMBIATT, G.I.

Calculating the distribution of pressure in elastic compression
during fluctuating well yield. Trudy Inst.nefti 11:165-169 'S8,
(MIRA 11:12)

(Petroleun engineering)
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Zeltdovich,
Barenblatt,_qiﬂll

—~———

AUTHORS:

TITLE: Asynptotic properties of

Equations for

PERIODICAL:
(USSR)

ABSTRACT:

the asymptotic behaviour
for the equations

Ju

J

filtration of a #as:

n+l

w = u . Here n denotes

constant depending upon the properties of
< a coordinuate (e
These

the @gas,

Card 1 of the polytropic line.
b)

Yo Bey corresponding

the Unsteady lotion of Gas
Hedia (OV asimptoticheskikh svoystvakh
uravneniy nestatsionarnoy

Doklady Akademii lauk SSSR, 1958, Vol. 118, Kr 4, P2

at first, a short reference 15 ~azde to previous
denling with the sanre€ subject.

by L. So Leybenzon for

Leaber £S5 T5SH,

Automodel Solutions of

Throush Porous
avtomodel 'nykh resheniy
filttratsii saza)

pEpers
The authors heTe investigate
of the solutions of Cpuchy's problem
the unsteady
; o)
s /(1) 2.

oY =T = a

20%9” .
JXZ o v o% ’

= a
2
the density of the £as, 2 e
ine medium and of
w {or), t time, n th2 exponent
solutions correspond 19

1
Y
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- Asymptotic Properties of gelf-Preserving golutions of 20-118—4—15/61
Equations for the Unsteszdy iotion of Gus Through Poroud yedli

lipited initial distributions u(x,0) = U(x), which tend
toward zero outgide a certain finite interval of tue x-2¥%1is.
For the purpose of illustrating tnis the linear case (n = 0)
is investigated. The solution of Cauchy's problen ig civen
for this case and is specialized for great t. In this case,
the solution can be represented in the form of a 3ud of
automodel terms, in which the albsolute valueg of the
powers of fime increasc bY 1/2 on eanch step. The coefficients
are expressed by the successive woments of the initial
distrivution. the peneral soiution tends towgrd the
- : e A {
antomodel ;olution uo(ﬁ,t) . (\E/‘Za('ﬂ;)e Xv/4act
Then the authors turn to the nonlinear case (n = 0.. The
solution of the problen ijnvestigated here satisfies certain
relations given here. The self-preserving solution
corresponding to these conditions 1is written down explicitly
and is discussed, snd al asynptotic re;resentation is written
down in particular. In the solution of the nolinear protlen
there exists 2 poundary of the perturbed donain, which
characterizes the peculiarities of the solution. In a gquite
card 2/3 analoguous way the asyaptotic charceter of 1,0 automodel
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20-118-4-13/61
Asynmptotic Properties of Self-Presgerving Solutions of Eguations ’
for the Unsteady Motion of Gas Through Porous ldediz

solutions, is determined, which correspond to various nixed
boundary problems. The solutions of the dipole type in
perticular belong to this class. There are 7 references, all
of which are Soviet.

ASSOCIATION: Institut nefti Akademii nauk SSSR ‘Petroleum Institute,
45 USSR)

SUBKRITTED: October 12, 1957

AVAILABLE: Library of Congress
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;T‘Eiiretical Principles of Hydraulic Fracturing of 0il Strata.”
Reporgﬂsubmitted at the Fifth World Petroleum Congress, 30 May -
5 cune 1959, New York City,
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BARENBLATT, G.I. (Moskva)
S
A j,"'-"f quiponderant cracks caused by ruptures of brittle materials,

x5 3 General.concepts and hypotheses. Axisymmetric cracks. Prikl
’fé o mat. i mekh. 23 no.3:b34-lhh My-Je 's9, (MIRA 12:3)
o i (Deformation (Mechanics))
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AUTHOR :

TITLE:

PERIODICAL:

ABSTRACT :

Card 1/3

B / ~r . / -
ﬁ)O‘v",/20~124—1—1£/'6‘)
Barenblatt, G. I.
On the Bquilibrium Cracks Formed on Brittle Iracture
{0 ravnovesnykh treshchinakh; obrazuyushchikhsya pri khrupken

razrushenii)

Doklady akademii nauk SSSR, 1959, Vol 127, Nr 1, pp 47-50 (USSR)
In brittle materials cracks are formed in the following manner:
There is a very large number of microcracks in the naterial
with all kinds of orientations. With an increase of load, a
tension is attnined at a certein point within the body, which
suffices for the widening of the nicrocrack existing at that
point. In the present paper equilibrium cracks are investi-
zated, i.e. cracks, the dimensions of which do not{ vary with

a civen load. These cracks may be subdivided according to

two ranges: 1) In tue internal runge, the op:osing edges of

the crack are divided from ecach other by a considerahle dis-
tunce, and the interaction between thew is neglicsibly small.

2) In %he end-range there is considerable interaction between
the banks which are close together. The entire scheme is

based upon 3 hypoilieses: a) The lon,itndinal neasurements

of the end-ranse are anall compared to these of the entire
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On the Equilibrium Cracke Furmed on Brittle Fracts
q

crack. b The disiributicn of the displacencuts of the joints
of the surface of the crack in ihe section of the end-runge
with the plane that ig rerrendicular to the contour of the
crack does not dopend on the ncts 3

B

1on of the loads, ani is
always the same for a i7iven naterial and at given conditions.
c) The opposing banks of the crack sralually touch at their

ends, or. which coumes Lo the gane effoct, tonsion at the
ends of the crack is finite. "he followins is found: The
dimensions of the equilibrium crack are uniquely determined
by the applied tensions and by a new universal characteristic
of the material. The author then investigates an infinite
»lane plate with rectilinear equilibriunm grack under the action
of an expanding load whioh ig symmetric with respect to the
crack. The state of tenzion in tho Plate with the crack ie
reprcsented as the sum of two stateg of tension, of which
the one corresponds to & plate without a cracl. which is
drawn apart by the given load, while the otler corresponds
to a »nlate with a crack, on the surface of which ceriain
drawinz-apart stresses and interlinkins Torcos ave applied.
Card 2/3 The author then deduces an expression for & new universal
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characteristic of the nateriel, the "interl ink iing modulus" ¥
The dimensions of the crack are uniquely deternined by the
effect produced by the load and by the anantity K, The moduing
I’ is connected with the elastic cn aructerlw‘ﬂcq of the materis
end with the surface tension T occurring in ‘he theory of
Griffith (Ref 1). Pinally, geveral exanrles nr. investisated.
There are 2 figures and 9 references,  of which are Sovict,

AS50CIATION: Insztitut ceologii i razrabotlki coryuchikh diglopayenykh
fkademii nazuk SSSR
(Institute for the feology and the Refining of Mineral
Fuels of the icademy of Sciences, TSSRH)

FrESTNTED: Tareh 21, 1959, by Y, B, neltdovich, Acadenician

[

SUBMITTED: Yarch 13, 1259
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"On the Stability of Selfsimilar and Other Inveriant Solutions in the
Theory of Wave Propagation.”

report presented at the First Ali-Union Congress on Theoretical and Applied
Mechanics, Moscow, &7 Jan - 3 Feb 1960.
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Mechuanies, Mascow, 27 Jan - 3 Feb 19¢60.
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BAREFBLATT, G.I.

Using pressure build-up curves for determining the parameters of a

petroliferous layer, Trudy Inat. geol. i razrab. gor, iskep. 2:153~

158 160, (HIRA 14:5)
(011 reservoir engineering)
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- s/179/60/000/03/013/039
. ?4:407& £191/E481
AUTHORS ¢ Barenblatt, G.I. and Cherepanov. G.P. (Moscow)
D
TITLE: About the Effect of the Boundaries of a Body on the

Fropagation of Cracks 1in Brittle Failuro'ﬂ@

PERIODICAL:Izvestiyva Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk. Mekhanika i mashinostroyeniye. 1960. Nr 3.
pp 79-68 (USSR)

ABSTRACT: The propagation of cracks at the boundaries of a body
possesses certain specific features. Contrary toc the
propagation of isolated cracks in an infinite medium_ 1In
the case of proximity to a boundary an instabtiity
invariably arises when the load reaches a critical value.
The instability is associated with the instantaneous
emergence of the crack at the surface of the bodv. The
problem arises of finding these critical loads. Typical
cases of cracks in finite bodies are considered usang the
solution obtained by a method of successive
approximations developed in the papers cf S.G.Mikhlin
(Ref 1) and D.I.Sherman (Ref 2). At first an arbitrary
system of cracks located along a straight line in an
infinite body is considered as a subsidiary problem.

Card 1/3 The infinite body is subject to a tension load. The case -
X
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’

About the Effect of the Boundaries of a pody on the krcpagation
of Cracks in Brittle Failure

of a system of cracks syn =trically disposed 1n relation
to an axis normal to the -traight line is assumed

A symmetrical lead system acting on the imternal crack
surtfaces represents the normal load. A ¢rack nearv a
boundary. when 1its dimensicens are small. can Le
considered as being near the face ot a semi-infanite
body. The first approximation consists ot identitvying
the face with the axis of symmetry in the subsidiary
problem just defined, Although this approximation dees
not satisfy the condition ol zero stress at the tree
face, it is shown that for the purposcs ol the umain
problem this discrepancy 1s immaterial The critical
values of the force in the case of a track at a given
depth from the boundary of the body with two
concentrated forces applied to opposing points of the
crack surface is found to be proportional to the square
root of the given depth. Unti1l the critical load 1is
reached, the crack develops without reaching the surface“>(

- s A crack at right angles to the edyges ot an infainite e
card 2/3
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About the Eftcct of the Boundaries of a Body on the jropagation
of Cracks in brittle Failure

strip is examined when the crack is symmetrical an

relation to the strip centre line, There 1s a sratrcal
vaiue of the load configuration bLelow which a stable
cauilibrium exists in a cracked strip. In an example

of a load system consisting of two forces secparated by

a certain distance and symmetrical about the strip centre
line. there 1s a critical distance below which such an
equilibrium exists. This is shown to be about two/thirds
of the width of the strip. 1t 1s shown that th2 f1irst
aprroximation used in the present paper is of sutficient
accuracy. The second approximation in a typical

problem introduces a correction of only 2.5% There are
9 figures and 9 references 8 of which are Soviet and

1 English.

SUBMITTED: December 31, 1959

Card 3/3
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BARENBLATT, G.I. (Moskva); CHEREPANOV, G.P. (Moskva)
o Destruction of the wedge shape of brittle bodies. Prikl. mat. i
mekh. 24 no.4:667-682 Ji-Ag '60. (MIBA 13:9)
(Aerodynamics)
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Bagic concepts in the thcory of the flow of uniform fluids
through fractured rrrks, Prikl, mat. 1 mekh. 24 no,5:852-864
7 S - 0 60, (MIRA 14:3)
SRR (0il1 reservoir engineering)
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Regarding V.S.Vladislavlev's "Modeling the performance of a bit
on a well bottom." HNeft. khoz. 38 no.11:39-40 N '60.
(MIRA 14:4)
(Bering machinery) (Engineering models)
(Vladislavlev, V.S.)
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AUTHCR: Barenblatt, G.I, {(Moscow)

TITLE: Mathgggzzzgimtﬁéory of equilibrium cracks formed
during brittle rupture

PERIODICAL:Akademii nauk SSSR. Siberskoye otdeleniye,
Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki,

no.h4, 1961, 3-56

TEXT: This is a review of the subject and includes a
comprehensive bibliography. The subject matter is given under
the following headings: I - Introduction; II - Sketch of the /

development of the theory of equilibrium cracks; III - Structure
of the boundary of an equilibrium crack in a brittle body;

IV - Basic hypotheses and general formulation of equilibrium-

crack problems (cohesive forces, terminal and internal regions,

basic hypotheses, cohesive modulus, boundary conditions on the

contour of an equilibrium crack, basic problems in the theory of
equilibrium cracks, energy derivation of the boundary conditions

on the contour of an equilibrium crack, experimental confirmation

of the theory of brittle rupture, quasi-brittle rupture, cracks

Card 1/2
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in thin plates), V - Specific problems in the theory of
equilibrium cracks {(isolated rectilinear cracks, plane axially
symmetric cracks, studies of the development of isolated cracks
during proportional loading, stability of isolated cracks, cracks
issuing from the surface of a body, cracks near the surface of a
body, systems of cracks); VI - Splitting. Dynamic problems in the
theory of cracks (splitting of an infinite body, splitting of a
strip; dynamic problems in the theory of cracks). Acknowledgments
are expressed to Ya. B, Zel'dovich and Yu. N. Rabotnov (AS USSR)
for their interest and advice. The assistance given by Professor
G, G. Chernyy (MGU) and I, A. Markuzon (who compiled the biblio-
graphy) is acknowledged, There are 36 figures, 1 table and

111 references: 44 Soviet-bloc and 67 non-Soviet-bloc. The four
latest English-language references read as follows: Ref.105: Baker,
B.R, Dynamic stresscs created by a moving crack, Paper prescnted
at the 10th Intern,Congr.ApplnMechaStresn,]960; Ref ,107:Broberg,
K,B. The propagation of a brittle crack. Ibid; Ref.1l09: Bilby B.A.
and Bullough R. The formation of twins by a moving crack, Phil.mag.
1954, VII, scr,li5,0631-646; Ref.110:McClintock F.A.,Sukhatme S5.P.

SUBMITTED: April 28.1961 Travelling cracks in eclastic materials
Card 2/2 ApT 19 ... J.Mech.Phys.Solids,1960,8,187-193,
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. 0
AUTHCRS: Barenblatt, ¢. I., Cherepanov, G. P. (Moscox)
TITLE: The equilibrium and propagation of cracks in an anisotropic

medium
PERIODICAL: Prikladnaysa matematika 1 mekhanika, v. 25, no-. 1, 1961, L6-55

TEXT: On the basis of the ideas developed by the authors in twe
papers (Refs. 1, 2), several problems concerring the equilibrium a
pronagatlo*\ of straight cracks in an anisotrerpic medium are 1nves
In this plene deformation of an elastic anisotropic medium, the ge \7\
ralizing Hooke law 1S assumed

1

&5 = "qu pf =3 ax l) .2). The equutions of motions

r#-:im

reada__éJ.Q. 9_._.2 (i=1,2) (1.1). From (1.1) and (. ") tne dynamic
DX ,a/_ 2

principal eq\mhom: L. u, =0, L

ik & (LJD(P) MJQ'J\&’A)& —?—__

gard /7
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(1.3), where 8 is the Kronecker symbol. The ganeral soluticn ol (1.3)
.3, Wl .. =
= g - I = - L 1.4) with
is uy L22 2 L121F1’ U2 L111+1 171Pé (1.4 . e varTianis
L,,- 1L )qj =0 (1.5\. The authors here investigate various V&riant
(L11 22 12 !

ici ) an anisotropic semiplane
of the mixed problem of the elasticity theory for ‘i‘ d”;‘fo;rvgiig #ith
¢ i ine S ., which moves wiu!
which is at rest in the system of coordinate &1, o

ji i e negativ ~axis. In the
the constant velocity v in the direction of the negative x,-&X
Yy o
steady case there follows from (1.%) Eaprta§*3i¢3}r3 O
| ition hLereto there is the
= A -4 A (1.8). In addition ke:
Biape = Araphooge ™ fraaptiere e Uy
S0+ 81+ 61t ey
k179p1 o T (1.9). Furthermore, the
characteristic equation Eﬁ@xt . T .
5 o~ ~ T 1-3 t 1‘:;.'
elliptic case is investigated, which, according o §. G. Lexhniisxly

4+
e Ty
always given in the static problem. According to L.
solution of (1.8) is written down in the form qf:

Card 2/7
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|

i

t

| { ) tions
z L 7 and F. aure arbitrary analyticsi funcii

l‘ 3=, A, (1.11), where F, and ¥, ure

. n + £k £ equution. Harefrom I
and Ly oy Wy Yo, are the roots of the charact erlstii equa
! i+ follows for the displacements u, and the stresces %3
) " A {‘ “ '))
! = 21d ",\ ,=2Ree (Z)=F(Z) o1&
N IR RN S AR
Further, {1.13) holds.
dyy = — byna — (011az + biara) P = brazelts® . ' (1.13)
' daj = b1y — PU° + 2hyypalty + Dyonshts® :
ey; = 1 (0111e® — bunbrme) + 1 (Brasbuse — bunbieze) + . . *:,:
! + 15 (buasbisig — bunedyass) — p2° (bruae + Ribies) ]
l €125 = (bynbrare — b11212) — pv? (byoge + Wsbares) + _ V(’
o 13 [B11110m00 — byyoabrnne + fi (brainbaree — byzrabinze)]

i = (Uarasbinnn — Drnasbures) + 14 [baraabinge — Dyysa (brazs =+ Uparn) +
+ bunban + 2ijzzzzbmz + 1yt (bm:baszz - bzf':e)] — 007 (bayas + H0a200)
Card 7/7

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203610017-1"



"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203610017-1

89387

"""" 5/050/61/025/031 006/022 |
The equilibrium and propagation... B3125/3204 ' ;

! ;
i e
"1 i) t ayleigh surface : "
In vart 2, the general problem for :che semirplane, ‘ul.ue R&.y‘lefiff &\;e ‘ \7<
waves, and o moving stamp are investigated. For this purpose, W

C O ;
af = U,-iV,, 1‘2(2) = J{—"jﬂ:-%’wz-ivz (2.9

[ 4
anzlyticel functions m1(z) = S —

1
; 3 : n n t
distributions of the normal stresses ana tengential stresszs on the
Youndary. With

duy = dizers — dyeya - digesss — duten e } 95
(&T)Eﬁo = Re [ PETTY wy (81) + sA 2 (&) (2.5)

dus ldnem—dzxfn': 3 duepe-~dnem e ] 26y -+
- (dE| )E.=n= Rel- PETN = (&) + 2niA s (1) (2.0)
ond - e oo .

. d . . T . - -
wy (§y) = V. p. S’EL_C_)‘E‘X‘C—‘“U(SQ:%(&):V- p. & T:E_l—”""(ﬁ) (2.7)
ot ity Theory ror the arico-
+he steady mixed problem of the dynemic elasticity theory [or the onic
i o o M 3 ¢ Ped Ay w0
troviec seminlane can be reduced to the well dinvestignied nrotlem of L
Eilbert theory of arnalytical functicns. {Sea the meno ruphs Uty
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wavas “L\' I
= T, vuskhelishvili and F. D. Gakhov). First, surface waves o -
boundary of an anisotropic semiplane are investigated. TFor thelr prov-
gation velocity one finds _ .
M . N N _ 492
pR—PS3 4 @s+or Y F—esf-o @.1

P = bun— Pvg. Q = by1ae
R = bam (bmx — pv?) — baan (bm: -+ byyan)

= bumbnn

For 2 stamp moving on the boundary 72 = 0 ¢f the anisotrozic nl2s Q/ -
3 3 =1 fomn Rwat

~eminlane with existing Coulomb friction upen *he contaci surizce boiween

~ : - 1o N A a« 0
stenp and body thaboundery conditions mdﬂu'” = 0o [, el

- foc = k9 = £r(% N Nt = P,
(_mgg1\a,b<§f(w),dm er,Eﬁ ;(“),j oo

: a

N < £ .-/
SN

PR {2.14). With the stamp velocity epproaching the velocity ol
i

' 3 s owith +%h w 5.
she surface waves, peculiar resonance phenomena OCCUr with these wave
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.t Rayleigh-type velocities, the motion radically Char‘)?;? 18“6. ”Pfof‘;xa—
icoluted strajght-lined crack in an orthotropic bid) yﬁ‘a p. “0*:;n~ e
{iom along a ii ’ sti tpy in then deall witl. ACCCOTULilG v
tion along a iine of elastic symmehrjkju n

1 VT (G-byp(t)at (3.
r.eldysh-Sedov, uH(z) = —-1 PTPES — i
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i it 1 imete strength near the' |

or 211 egquilibrium cracks, it holds fcrdthe ultimate st e %

a

g

2

on

] 6 - (K = j GLb dt). Eere s denotes the
of the cracks that b, = 3§F » R SRE ' |
: distance from the end of the crack, K - the interlinking modulus, G(%) - i

interlinking within ihe
: +}e dictribution of the forces of molecular inter King v

¢
3 4. o3

i ~orminal Tegion of the crack, ¢ - the lengitudinel extent of t?e :Sfmﬁgalg
LnTminag ion v . of ¢ Lomiing

' “quoé‘ Pn?t £ then deals with the splitting of the wnisoironic iy v

| s trin, s coly Tigi In front he vwedro, a {ree croes I
0 fxip, absolutely rigid wedge. «n iront of the wedg ’ % Ob1’b 2
cormed, T i ! res ing mixod problow wie
Tormed The boundary conditions of the corresponding mixod T
i T -~ bl

uy =0, 52 =10 (~- oo < E1 S 0)

Sy2 = I3 =0 ©< <l 4.1y
i cnmd A7 . |

Sy = KSes, %fr—ﬂ&fﬁlw(&<h§m)
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. eted A~ o vans TaT H P
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: i Orovopnnov, G.P. (lloscow)
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TITLE On briitle cracks anior tonsitudinal shear
L Ll 1

P O TR CE I ie - ] 6
TERICGHICALs  Trikladnayo mo temntiza 1 omekhanida, Ve 25, no, b,

1961, 1110 - 1119

©ourx tical
The ceneral relations are ¢ st up. Some particular sta

TEAT: :

end dgn"*"’Cd_‘ problems arc discusscd. It is & ssumed that the field
of elestic disnla\,erﬂents is geverned by the equations

. u, v = 0y, w = v(xy, ¥ t), . (101)‘
where u, Vv, W are the components of the vootor of elastéc"diiilaiz
rent. To formule (1 1) correspord the se of so-called "anti-p

ne" deformation. gtresges and disp uce ents are expressed by
means of the anelytic functlon

n . n
- T 111}3}{ » ~
#{z) = N £ = In(z - gy )+ alnY,
V4 - {_J}.l fl::o
C('er i/’&%r;‘ o
i

1

=0 (1.6)
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5 i -
G, Lrithle orroins Wnisl e
where ¥, 18 the resuliant force appl
-
the intenslty of the "screw disloont
a wiivalent wnulytic function, a, -
tour, In the following, the case I
hody underso
= 1 __elv¥ at

=

is &

ere g c orumelly the exterior of

the centour in e ¢rior of the circle of ra-
dius Re. As an exrmple, a cut with one, respoctively two, cracks is
considered (see Fig. 1). The mapring sunction is expressed for the-
ge 2 cuses by

~ L—r ST T (LR

N I T et AW W B A i IOV St A

afiz) = _:_/‘;__h_z 4 1 l_/ . i (202)

Cord 2/8: -

' 40./61,/025,/006/014/021

75/ D04

o
37

5

jed to

ti:e contour Cyer Bk -

ion" corresponding 0 Cyy P =
an interior point of the con-

N

-~ B = 0 will be mainly consi-

smti-plone deformations and the
inTinity. The body contains a

(2.1)
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On brittle cracks under ... D299/D304
and glz) = }5- 7 + i—LL-ZQ - 18 R ‘(2-3) '
respectively, where
/Z. L. 1/ r?
=i+, L=g(r+idsiy) (2.4)
The conditions which determine the length | of the crack, are
T4 00— (4 N=h@ 4+ N=dt=—e (1= (2.5). )<

h __1._ /" —_— - }h -3 = M 2’ 6
o yrVTERIETER T o (2.6).
with A —> o, one obtains
—~ PRVE]
l = At ] l='_—":1w2 (2.7)
S

(11 is & constant of the material). As an cxauple of a mixed problem,
an isolated rectilinear crack is considered (-t<x={ ), part of

Card 3/87
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wi ose surface undergoes the constant displacement w = % h, whereas
the rest of the surface is free. Formulas for the mapping function

and the length { are obtained. Interaction between cracks under
longitudinal shears First, the case is considered of an infinite

body which wr ilergoes (at infinity) the homogeneous shear stress

wy" = r;ci, and has an infinite system of similar cracks (see PFig.
4a). 1n this case,
2
£ = 2L are tg ____11__2__ . (3.3)
’ TT
ve)

Purther, = vertical row of cracks 1is considered (Fig. 4b). Another
figure shows the curves

T ; Mo

==/ \* = va )
Phe interaction between cracks varies considerably with crack dis-
position. Thus, collinear cracks reduce the strength of the materi-

2
UE,I’d f‘r/ 8:
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el, whereas parallel cracks strengthen it. Curvilinear cracks: VWith
small r, the stress T,g is expressed by :

A, cos (8/2)

T,0 — + Ay sin ¥ + O(rj/e) (4.1)

T
whele Al and A2 are the coefficients of the expansion terms of
£(z). The following hypothesls is adopted: Curvilinear cracks deve-

lop in the direction in which T,0 ig maximal. Two exumples are cOn-

sigered. In fact, only curvilinear cracks which are either almost-
linear, can be adequately described by formlas. Dynamicel problem
of fracture of body. Assume a rectilinear crack travels (with con-
stant velocity V) in an infinite, brittle body. A moving system of
coordinates & = x + V&, 7. =V ig introduced. Thereupon, the equa-
tisrgs of motion are

2 2 2

v Vo, dow _
e 4 1 - — = Q- (5»1)
an ( 02) 3@2

The solution is
Card 5/8
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| ve
w=TReq(g), §=E+1in\/1 - 7 (5.2)
c

where ¢ is an analytic function; after determining this function,
the formulas for the stress are derived. Thereupon, the formulia
‘for the free length [ of the crack is o

o0

-~
=7 o LI : (5.8)

; p YI=13a

where h is the 1limit value.of the function f which represents :is-
placement-distribution. If f(E€) =z h, then

2h2 V2
{ = B3-(1 - %) (5.9)

M2 2

c
From (5.9) it is evident that for cracks under longitudinal shear,
the 1limit velocity of propagation is the velocity of sound c, whe-
reas for cracks under transverse shear, the limit velocity is that

Card 6/8:
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English-language publications read as follows:
Traveling crecks in elastic
Mech. and Phys. of Solids,

S. P,
dinal shear,

Sukhatme,
J
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and 14 references: 8 Soviet-

The 4 most recent references to the

F, A, McClintock and
materials under longitu-

0.L. Bowie, Analysis of an infinite plate containing radial cracks

originating at the boundary of an internal circular hole,
Roesler, Brittle fracture near equili-
B, 69; J.J. Benbow,
Soc., 1960,

. C.

and Phys., 1956, v. 25%
1956, V.

brium, Proc. Phys. Soc.
in fused silica, Proc. Phys.

ASSOCIATICN:
versiteta (Insititute of Mechanics,
versity)
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AUTHORS : 7eltdovich, Ya. B.. Academician, Barenbliasts . G I., and
Salganik. R L. S
e aa —4—»%407.\_4-4“
TITLE: Quasi -periodic precip:tations dur.ng mu-ual diffusion of two

substances (Lisegang rings.

PERIODICAL: Akademiya nauk SSSR. Dcklady, v “40. nc b, E6Y, 1281 -

1284
TEXT: During mutual diffusion of wwo reacting subtstances inscluble pre-
cipitates fall out in sc-called Lisegang riugs I'n t probable forma-
tion of Lisegang rings is describe ed az follaows:t ur 3jiifusicn the
solution is supersaturated as lcng as ihw producs ab of the concentrations
o and b of ihe substances A and B does not readn a ¢ritical value K
(metastable limit). As ab exceeds k at & given point. one of the reaction
components is precipitated completely. Due 1o diff-s:cn, a nesw portion of
this component enters the impeverished region and tne precip tation mecha-
" nism appears agaln If the region of pra,.rlti’ cne Jdoes e

—
[
M

1 st propagate
too fast, the following precipitation 15 gomewhat d2stan o the pre- O/
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Ruasi-periodic precipitations during

vious one In the osresent paper.
Lisegang rings during diffusion oI subs
given. The authors derive a and b as fancs
x/):u where x is the ccordinate of the

an approx
Y N

tanc

]

tione.

ranges

the coordinate 5f the n-th
distributions of a2 and b within
and b

(ao
%

and «

precipillz

the

a /b
o] <

X = k/ab

00
cients of the substances A and B\
Under this condition of quasi-peric
functions of X1 J“: tn‘
studied. The results allow the meiasiab.e
determined. The authors thank L Ya. Semen
are 2 figures and Soviet references.
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Corments on the article "Effect of the boun
th;mdevelopment of briktle-breakdown cracks", publishﬁd in
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’ (Strength of materials)
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AUTHORS ¢ * Ishlinskiy, A. Yu., Academician, and Barenblatt, G. TI.
TITLL Collision of a viscoplastic rod witk a solid obstacle

PLRIODICAL: Akademiya nauk SSéR. Doklady, v. 144, no. 4, 1962, T734-737 /
[
TEXT: The authors first show that the impact problem of a rod consisting \f
of viscoplastic material, when considered quasi-unidimensionally (i.e.
_ averaged over the cross section), can be described by the equation of
N heat conduction. Here, unlike in the classical problems of mathemstical
) physics, the boundary to the domain of solution is independent of tinme.
. By a formulation based on the Karmidn - Pohlhausen method of the boundary
R layer theory the problem is reduced to solving an ordinary differential
T equation. This formulation is such that instead of the differential
equation a corresponding integral relation is satisfied. For very small
and very high values of the Saint - Vensnt number a closed integration of
the equation is possible. The results of numerical evaluations and of
qualitative considerations are set out in several diagrams. Finally, it
4 is shown how the changes in the shape of the rod can be calculated from

Cardl\’l‘//Z)
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ACCESSION NR: AP3000201 s/0179/63/ooo/ooe/0193/0198
AUTHOR: Bererblatt, G. I.; Grigoryan, S. Se; Nikitin, L. V.; Salganik, R. L. 7

e s et

TITLE: ©On V. N. Nikoleyevskiy's papers on the dynemics of fluid-saturated
deformsble porous media.

SOURCE: AN SSSR. Izv. Otd. tekh. nauk. Mekhanika 1 mashinostroyeniye, no. 2;
1963, 193-198

TOPIC TAGS: soil, porous soll, fluid-saturated porous scil; geismology;
seismoelectricity, seismic petroleum exploration, Ya. I. Frenkel®’, M. A. Biot,
acoustics, wave propagation, soil consolidation, ground vater

ABSTRACT: This theoretical paper ccmprises & critique of articles published

recently by V. N. Nikolayevskiy (Inzhenernyy zh., v. 2, no. 3, 1962; Akad., nauk

SSSR, I1zv., Otd. tekh. neuk,, no. 5, 1962), in which Nikoleyevekiy examines the
fundemental problems of the dynenics of 1inearly deformed porous media saturated

with e 1iguid. It is noted that in his first poper Nikolayavskiy makes no

reference o Ya, I. Frenkel''s paper “On the theory of selsmic and seismoelectric
phencmena in a moist soil" {Akad. nauk SSSR., IzV., Ser. geogr. i geofiz., V. 8, nc, 4

. Card1/3
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1944) and M. A. Biot's "meory of propsgation of elastic waves in & fluid-
saturated porous solid, "Parts One and Two (J. Acoust. Scc. Amer., V. 28, no. 3,
1956) wnich exe the fundementsl clessical trentiges on this subject. In his
pecond PEPEY, Nikoleyevekly refers to these works by Frenkel' and Biot, et
asserts: that becauee (&) in their gtudies”...no account was taken of the need t0
fusfill the equatlors of the conservation of impulse of the entire systen” and,
also, because (v) ".+.0f the simplifying assumption of constent densityees"

his besic equetions aiffer from the pasic equations of Frenkel' and Biot. The
present paper shows thet difference (8) is tllusory, since under the simplifying
assumption (b) the fundamental equations of voth of Nﬂcolwevakiy's works
constitute & linear combination of the Frenkel'! equations and that their
physical interpretation 88 ghown in N.'s papers is errcnecus. It is also shoWn
thaet the solutions of problems on the propagation of waves as adduced in N.'s
two pepers coincide with the solutions of the seme problems glready set forth by
ya. I. Frenkel® (loc. ci .) under the seme simplifying essumptions (v)

wherever N.'s solutions do not contein computing errors. The paper discussés the
attempt made in N. s gecond peper to take into account dynamic corrections in the
ordinary theory of conaolidation of & soil and shows its incorrectness. It is
concluded that the difference of the fundamental relationships developed in N.'s
t1w0o pupers and the results of antecedent i{nvestigations congists in errors of a
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BARENBLATT, G.I. (Moskva)

Some boundary value problems for equations describing the

percolation of liquids in fissured rocks, Prikl.mat.i mekh, 27

no,2:348.350 Mr-Ap '63, (MIRA 16:4)
(Soil percolation) (Boundary value problems)
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ACCESSIQY NR: AP3003238 8/0040/63/027/003/0436/0449
A'TECRS: Barenblatt, G. I. (h&;scow); Salpanik, R. L. (Moscow)

TITIE: Splitting brittier bodies. Auto~cscillations in splitiing.

SCURCE: Priklednaya metematika 1 mekhnanika, v. 27, no. 3, 1963, £36-L49

TOPTC TAGS: splitting, brittle body, auto-oscillntions, semd-infinite wedge,
vrovegation of oscillations, lithium flvoride crystal, bismuth crystal

'ABSTRACT: The authors develop a theory for the auto-oscillation process arising
vith splitting., The theory is based on the assunption that the modulus of cohesion
~-the bssic cheracteristic of the forces exerted on the end of the creck--depends on
the instantaneous velocity of propagstion of the end of the crack, which at first
.decreases as the velocity increases. This decresse of tho rodulus of cohesion with
increass in the velocity of propagotion of the crack for auasi-brittle shattering in
a wide class of materials is also related to decresse in nonelerstic deformetion in
the surfrce layer of the crack. In accordance with experimental data it can be
essvmed that the splitting velocities in which auto-oscillations srise (at least for
reasoneble dimensions of the body being split) ere those which sre essentially
smaller then the veloclty of propagation of trensverse oscillations. The assumption

Card 1/3
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of a ocuasi-brittle neture of shettering meens that, in splitting, a thin zone of
nonelastic deforn~tions is formed nesr the surfeace of the creck. The results meke
it rossible to exrlain the occurrence of aunto-oscillations for both crystelline and
amorphous substances, in which there is the dependence XK(v) (K is the modvlus of
cohesion, v is the velocity of the end of the orack). Very little is mown about
this derendence. From the experimentsl dnta on "stabllity" of splitting of certain
erystels et high speeds one carmot even draw conclusions about the exdstence of 2
eritiesl velocity for crystals., The oscillation amplitude of a length of free creck
grows as the velocity of the wedge Incresses, Therefors, a smooth irpact surfece
ne2y be obtained not because of high velocity of splitting but beceuse the oscilla-
tion amplitude of the length of free crack exceeded the dimensions of the crystal,
so thst the nonuniformity of motion of the end of the creck could not be noted on
the length of the erystal. With increase in wedge velocity, the length of the wave
increases wntil finally the surfece of impact 1s not smooth, For crystals one would
expact weak depsndence K(v) rather than strong. On the other hand, for such sub-
stencos as arorphous polymers, this dependence is evidently atrong, and the presence
of mnrked viscosity makes it possible to think thet their criticael velocity is
srall, In such meteriels, most of all there will be discontinuous relaxation oscil-
lations with interruption of the end of the crack, cheracteristic for strong
dependence K(v), having a minimum. Oscillrtions with interruption of the end of the

Card 2/3
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crack (relexational and nonrelaxational} evidently have a basic meaning. It mey be
thrt as a result of cold hardening, K will depend on the extent of the interrupiion.
Here there is also an anslogy with friction:t the coeffiecient of friction msy depend
on the extent of contact of the rubbing surfeces. Orig. art. hagt 6 figures ard

35 formilas,

ASSOCT ATIN : Institut mekhanild Yoskovekogo universiteta (Institute of lechanics,
‘Noscow University)
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ACCESSICGN NR: APLO15966 s /0040/63/027/005 /0784 /0793
AUTHORS: Barenblatt, G. I. (Moscow); Cherny¥y, G; Ge (Moscow)

TITIE: Mauent relatimms o surfaces of discoantinuity in dissipative media
SOURCE: Prikl. matem. i mekhan., v. 27, no. 5, 1963, 784=793

POPIC TAGS: mament relation, surface of discantinuity, dissipative medium, solid
medium, narrow zme, coatinuocus solution

ABSTRACT: Tn many cases the lack of continuous soluticms for equations of motim
within the model of & solid medium makes it necessary to introduce surfaces of .
discontinuity on which the characteristics of the medium and the motion are subject
to jump-like changes. In mechanics of solid media surfaces of discontinuity are
also used as a coavenlent appraximation with respect to narrow zones vwhere the
notion or the medium has properties which are essentially differeat fran the baslc
field, In either case cme must satisfy conditioms n the surfaces of discantinudty
vhich make it possible to relate combtinuous solutions aa both sides of the surface.

Generally, ‘. .w:se canditioms mean physically the giving of a definite value of
cacentrated effects on the swfaces of discantinudty, or, in particular, the
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1hzence of corcentrated effects om these surfaces. If the surfaces of disconti-
ity approxinately represent relatively thin regions in which the motien or the
woddim has proparbies different fram the basic field, then for detemmining the
magnitude of the cencentrated effects it is gernerally necessary to study the
interior structure of these thin regioms., Usually the dynemic condltioms ca the
surlfaces of discemtinuity are derived fram the laws of canservation of mass, energy,
and impulse teken in integral form. For ideal media, the relationships of ccuser=
votion of mass, energy and impulse in meny cases yleld a number of canditians
the surfaces of discontinuity necessary for detenmnining the solutims., For
dissipative mcdia, single relations of conservation of mass, energy and impulse .
are insulficient; this occurs for viscous fluids., As additional conditions a the
surface of discontinuity in the bowmder; layer of viscous, heat-canductive fluid,
cne cen use ccnditiens of comtinuity tor the tangential camponent of velocity and
tomperature. The authors show that acditional relatians far a dissipative medium
can be obtained as mament relations of rather high orders. In particular one can
thus obbtain conditims of cantinuity of veloclty and temperature in viscous, heat-
conductive fluid, The authors also show that in the boundery layer thexe 1s no
surface of discentinuity for the lmpgitudinal camponent of velocity. The lack of
discantinuities for the tengential canponent of velocity is specific for Newlcanien
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viseous £luld; in other dissipative media such Aiscantinuities may exist. The
authors give en example of s dissipative medium in vhich the discontinuities of
velocity, initially present, do not disappear instantaneously but decay expomen-
tially with time. Analogous emditions can also occur for discontinuities of
toemperature, The obtaining of sdditicnal relations an surfaces of discontinuity
iz espeoelelly valucbhle for various models of media with a cauplex (including higher
derivatives) rtructural dependence of stresses m deformatians, veloecities of
deformiatians, etc. The inpartance of such models has grown with the eppearsnce

Of & great quentity of new materials, "The authors » With sincere gratitude,
mention the velusble advice given by L. I. Sedov in the discussim of these Prob-
lems end the friendly attenticn of S. S, Grigoryen and Re Lo Salganik to the work,"
Orlg. arte. has: 3 figures and 32 formulas, '

ASSOCIATION: In~t mekhenild MU (Institute of Mechanics » Moscow State University)
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BARENELATT, G.I. (Yoskva); SALGANIK, X L. {Meskve)

Self-cscillations occurring 1n the cieavabe of slender todies, rrikl,
mate i mekhe 27 no.6:1075-2077 =D 03, ' (MIRA 17:1)
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"On the local structure of the developed plastis Sicw.”

jo8

report submitted for 1ith Intl Cong of Theoretisal & Applied Mechanics X Gensral
Assembly, Munich, 30 Aug-9 Sep 6h.
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"Basic problems of the theory of fluid motion in porous media

report presented at the 2nd All-Union Congress on Theoretical and Applied
Mechanics, Moscow, 29 Jamuary - 5 February 1964
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liechanism of brittle fracture"

report presented at the 2nd All-Union Congress on Theoretical and Applied
Mechanics, Moscow, 29 Jamuary - 5 February
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§ome calculaticne for the specific turface of cracks forred
in a solid body by dynamic achion, PMIF noal:75.77 JloAg 'o4
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AUTHORS: Barenblatt, G. I. (Moscow); Gorodtsov, V. A. (Moscow)
‘TITLE: Structure of microstress field of extended plastic flow

fi

E
i .

| |
SOURCE: Prikladnaya matematika i mekhanika, v. 28, no. 2, 1964, 326-334 !
: l

i

TOPIC TAGS: microsiress, plastic flow, solid medium, ideal plastic body, homogenas=i
"ity, isotropy, polycrystal, microinhomogeneity, random stress field, stress-defore :
mation, linear elasticity |
i
ABSTRACT: The authors find the spectral densities of the energy of form change and!
volume deformation to within constant dimension factors. In extended plastic flow |
thera is a collection of microsiresses with measurements from Zl up to a dimension;
of order of the average dimension of a grain d and less. The microstress field hasi
the property of local isotropy and homogeneity. In an elastic interval of measure-' ..
- ments and wave numbers the authors obtain an expression for the structure tensor of.
the microstress field and the spectral representation of the correslation iensor to |
‘within two universsl constants, Tho results show that the idea of local isotropy | .
and hemogenoeivy and tho cascade bypothesis, set forth by Kolmogorov in turbulence

theori'y zara of great value for a wide class of nonlinear distributed systems with
Card . ) - o
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:dissipation. "The authors ars deeply grateful to A. S. Monin for his valuable
advice and Re L. Salganik for his useful discussionse® Orige art. has: 38

‘ formulase.
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AGCESSIQM NR: APLO43285 5/00i0/64 /028/004 /0630/0643
AUTHOR: Barenblatt, G, I,

TITIE: Scme general notione of the mathematical theory of dbrittle fraction
SOURCE: Prikladnaya matematika 1 mekhanika, v. 28, no. h, 1964, 630-643

TOPIL TAGS: brittle ruptu;i*e s crack propagation, quasi brittle rupture, surface
energy, intermolecular bonds

ADSTRACT:  The results of studies of equilibriun and propazation of erscks in
materials vwhich vere made during the last decade rermult the formulation of the
basic preblems of the mathematical theory of brittle fracture in more gencral
teruse Ia the enalytical formulation of the brittle fracture for a dlven body

and a given load, It is necessary to define the quantitatlsve characterictics of
brittle fracture which is bedng done dn the present paper. Whatever the defind .
tlon, tbe presence of eracks must be assumed, since the develorment of cracks 46
causing the britile fraciuwre. The couplete solution of the provlea of equdiidrium
is very difflcult, end gives wmore informaticn then practically neceded. It is only
espential to know whetber or not the body cen stand the losd. Not in 811 cases
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 AUTHOR: . Barenblaut, G. I, (Hoscow)

SRR

_,T.lTLE. Gn't.ha ext-ansion of the neehed zone with st retching of polymer, specmens R ’

SOURCE: Prikladnaya mtemtlka i makhamka v. 28,. no, 6, 1961,, 1048-1060

TOPIC “AGS. ﬂlymer, plastic daformatlon }f;’

ABbTRﬁCT. A reviow of qgmi‘icunt work ‘dealing with necking phenomena in
stretched nolymers is presented, "Attention is called to the fact that polymers.
,stretcned at a constant strain rate often show [irgt, second, and even higher
orders of necking., A phohograph is - included showing dlff@rent stages of strain

- of a polymer specimen - a part of work carried out in the Plasticity Division,
Institutn of hechamcs, MGU, by V. I. Shobolova, The author expresses the opinion -
that polyr_.er chain reoriantntlon causes the succassion of orders of necking in
stressed polymers. A differential equation is derxved describing the reorienta~
tion process in its relation to stress rate, strain rate, speciren {neck) etross
section, and veluno of reoriented material, Particular solutions are demonstrated
with the imposition of limiting conditions and definitlon of new variebles,
Conditions determining a cri‘blcal stregs at vhich one order of necking terminates
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